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PROBLEM TO BE SOLVED: To identify a tag item in an 
RF field in a short time by incorporating an antenna for 
transmitting a radio-frequency signal to and from a base 
station, and a tag memory, a tag logic and tag algorithm. 
SOLUTION: Each of tags for identifying a radio- 
frequency(RFID) includes a tag antenna 410 for 
transmitting and receiving a radio-frequency(RF) signals, 
and is connected to a tag system 450 composed of a tag 
FR front end 420, a tag logic 430, a tag algorithm 440 
and a tag memory 460. With the use of the front end 
420, The RF signals powers up the tag logic 430 and the 
tag algorithm 440. The tag logic includes a status 
register 43 and the like, and a value on the register 434 
indicates that the condition of the tag can be active, 
identified or data-converting. The algorithm 440 
identifies all tags with the use of a novel tree branching 
technique even through a plurality of tags can transmit 
signals to and from the base station. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The discernment command for obtaining discernment of a tag, the fail 
command which shows that two or more responses were received simultaneously, And it 
is the radio frequency tag which communicates with the base station which transmits the 
retransmission-of-message command which asks for retransmission of message to a tag, 
and is (a). The antenna and radio frequency circuit for transmitting and receiving a radio 
frequency signal between said base stations, (b) The tag memory for memorizing tag data, 
and (c) The tag status register in which it is shown that it is one of any conditions in the 
condition that a tag includes discernment and the data exchange, The tag logical circuit 
which has a condition counter and a random number generator, and was connected to 
said tag radio frequency circuit and said tag memory, (d) The tag status-selection means 
performed when said tag logic changes a tag into a discernment condition by answering 
the discernment command transmitted from a base station, and setting a tag status 
register to discernment, A preparation and said tag logical circuit are the counted value 
of said condition counter, when answered the discernment command, transmit tag 
identification information when the counted value of said condition counter is equal to a 
predetermined value, and a random number generator is made to generate a new random 
number and a fail command is received.; 

a. The tag which the counted value of b. condition counter is equal to said predetermined 
value when the counted value of a condition counter is not equal to said predetermined 
value, and carries out an increment when a random number generator has a given value, 
and is characterized by answering a retransmission-of-message command, and operating 
further so that the decrement of the condition counter may be carried out. 
[Claim 2] It is the tag according to claim 1 with which said discernment command is a 
group select command when a tag is in a discernment condition, and a tag returns a 
command response to a base station. 

[Claim 3] Said command response is a tag according to claim 2 which is tag identification 
information. 

[Claim 4] It is the tag according to claim 3 which can transmit at least one application 
command to a tag by reading a base station to a tag, and transmitting a command, and a 
tag algorithm changing a tag into a data-exchange condition therefore when a base 
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station identifies a tag by the identification information transmitted to the base station. 
[Claim 5] It is the tag according to claim 1 said whose predetermined value is 0 and said 
whose given value is 0. 

[Claim 6] It is the tag according to claim 3 which said algorithm increases a condition 
counter by every [ 1 ] for every transmitted fail command, and decrease in number a 
condition counter every [ 1 ] for every transmitted retransmission-of-message 
command, and completes the read of identification information from all the tags in the 
field of a tag when the number of a base station of a fail command and 
retransmission-of^message commands is equal. 

[Claim 7] It is the tag according to claim 3 with which a tag algorithm resets the value of 
a condition counter to a predetermined value when a tag receives a group select 
command from a base station. 

[Claim 8] A tag algorithm is a tag according to claim 1 which changes a tag into the 
condition which can be worked by resetting a status register possible [ an activity ], 
when a tag receives a group non-select command from a base station. 
[Claim 9] By setting a status register to the data exchange, when a tag reads in a base 
station, receives a command and returns a positive acknowledge, a tag is a tag according 
to claim 1 which it changes into a data-exchange condition. 

[Claim 10] From a base station, it is the system which reads information in two or more 
radio frequency tags in the field of the transmitted radio frequency signal, and is (i). Tag; 
(a) The antenna and tag radio frequency circuit for transmitting and receiving a radio 
frequency signal between base stations, (b) The tag memory for memorizing tag data, and 
(c) A tag Activity possibility of. It has the tag status register in which it is shown that it is 
in one of the conditions in the condition of including discernment and the data exchange. 
Furthermore, the tag logical circuit connected to the tag radio frequency circuit and tag 
memory which have a condition counter and a random number generator, (d) It has the 
tag algorithm performed by tag logic, (ii) A base station can transmit an information 
command and retransmission-of-message command including group selection, group 
un-choosing, and a fail to the field of a tag. (a) By resetting each of the condition counter 
to a predetermined value by a group select command setting each of the status register 
to discernment with each selected tag algorithm At least one selected tag is changed 
into a discernment condition with a tag algorithm, (b) A group non-select command shifts 
at least one tag of a discernment condition which is not chosen with a tag algorithm to 
the condition which can be worked, (c) A fail command is generated by the base station 
when two or more tags transmit tag identification information to a base station 
simultaneously. (1) (2) when it has the value which is not equal to a predetermined value 
When it has a value with a condition counter equal to a predetermined value and a 
random number generator has a given value The increment of each of the condition 
counter is carried out with the algorithm of each selected tag. (d) By a 
retransmission-of-message command's being transmitted by the base station, when a 
read command is answered and tag identification information is returned to a base 
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station with one tag in the field, and carrying out the decrement of the condition counter 
of all the tags in the field A base station is a system which the radio frequency 
discernment tag in the field of a tag is identified [ system ], and makes the identified tag 
shift to the data-exchange condition that a base station can access the information from 
tag memory. 

[Claim 1 1] It is the approach of reading the radio frequency discernment tag in the radio 
frequency field of two or more tags, and is (a). The step which transmits the group select 
command which changes at least one selected tag in the field into a discernment 
condition from a base station, (b) The step which transmits the identification information 
from all the selected tags to a base station, (c) The step which transmits a fail command 
from a base station when two or more tags transmit identification information 
simultaneously, and (d) With the condition counter of at least one selected tag (1) (2) 
when it has the value which is not equal to a predetermined value Have a value with a 
condition counter equal to a predetermined value, and a random number generator has a 
given value. The step which a tag suspends transmission of tag identification information 
when the value of an information counter is not equal to a predetermined value, and 
increases a condition counter value when a tag algorithm makes a random number 
generator generate a new random value, (e) The step which transmits next time the 
identification information from all the selected tags which has a condition counter value 
equal to a predetermined value to a base station, and (f) Until a single tag transmits 
identification information to a base station Step (c) - (e) The step to repeat and (g) The 
step which reads using the identification information of a single tag and sends out a 
command to a single tag, (h) Approach containing the step which makes a single tag shift 
to the data-exchange condition that a base station can access the data from single tag 
memory by using an application command. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the field of radio frequency tag 
discernment. This invention relates to discernment of the information from RF under 
transmission to two or more coincidence, and the field of read in more detail. 
[0002] 

[Description of the Prior Art] Radio frequency discernment (RFID) is only one of many the 
discernment techniques that identifies an object. The nucleus of a RFID system is in the 
tag which carries information. A tag answers the coding RF signal which received from the 
base station, and operates. Generally, a tag reflects an incidence RF subcarrier toward a 
base station. Information is transmitted as a tag is modulated according to the 
programmed information protocol in a reflective signal. 

[0003] A tag consists of the semiconductor chip which has RF circuit, logic, and memory. A 
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tag is often an antenna and an individual component. ■ It also has the interconnect 
between a capacitor and diode, for example, the dcbattery in the case of an active tag, the 
substrate furnished with a component, and a component, and a physical enclosure. One 
deformation of a tag and a passive tag do not have a dc-battery. They take out energy from 
the RF signal used for asking a tag. Generally, an RF-ID tag is manufactured by anchoring 
of each component to a circuit card. 

[0004] Fundamentally, passive RF tag is • (l) containing the two following basic parts. 
Analog circuit which detects and decodes a RF signal and supplies power to the digital part 
of a tag using RF field strength from a base station further (2) Digital circuit which 
realizes two or more items of a tag discernment protocol [0005] A (radio frequency RF) 
discernment system also consists of RF base station and two or more RF tags. 
[0006] With a typical configuration, a base station has the computer section which takes 
out a command to RF sending set, and receives a command from RF receiving set. A 
command serves to identify the tag in RF field of a base station. In a certain example, there 
is a command in order to collect information from a tag. There is a command which outputs 
information to a tag in the system which advanced more. It can leave until it holds this 
outputted information to a tag temporarily or overwrite is carried out, or it can leave 
everlastingly a tag. 

[0007] RF sending set of a base station encodes the command from a computer section, 
modulates it from baseband to a radio frequency, and amplifies it, and hands it over at RF 
antenna. RF receiving set collects the signals which returned from the antenna, recovers it 
from RF frequency to baseband, and decodes it, and returns it to a computer section for 
processing. The antenna of a base station transmits a RF signal to at least one tag within 
the operating distance of a RF signal, and receives a RF signal from said tag. 
[0008] Although the RFID technique is not more widely used by other ID techniques, for 
example, a bar code, it is turning into a technique which spreads extensively in car 
discernment especially in a certain field. 

[0009] Two or more objects are discriminable by each inspecting them using a bar code 
reader. However, this process consumes much time amount. It tends [ further ] to produce 
an error. The rate of an artificial error or the error by the code reader is dramatically high. 
[0010] It can simplify by installation of an RF-ID tag technique, and this process to repeat 
can be solved. An RF-ID tag can be used for identifying two or more objects by the very 
short time amount of a second unit. 

[00 11] The following is * (a) which is one method of realizing two or more RF tag 
discernment. A tag upgrades RF field, and starts a clock, and generates a random number 
generator. 

(b) A tag is 64-bit ID (interior inspection frequency) at spacing determined by the random 
number generator. It sends out. 

(c) A base station synchronizes with tag transmission from the transmitting tag in RF field. 
Reception with the sufficient result (with no error) When it is, a base station transmits an 
easy dormancy code to a tag using power interruption. This approach functions because a 
base station synchronizes with the tag concerned and the timing of that dormancy code is 
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doubled using the tag frequency concerned. A tag identifies power interruption using a gap 
detector. 

(d) The following two dormancy modes are usable. • (i) Even after the tag had the dialogue 
prevented as long as it stopped in RF field, and the (ii) tag left RF field (for about 10 
minutes or more) A dialogue is prevented. Dormancy mode (ii) is dormancy mode (i). It can 
access, only after being started. 

(e) In this direction for use, two or more items are identified by carrying out dormancy of 
each tag immediately after read with the sufficient result, it comes out, and it carries out 
and a base station does not transmit a dormancy signal to the tag immediately after 
identifying ideally at the event immediately after [ which does not synchronize with the 
internal frequency of the tag immediately after reading other tags in RF field ideally / 
which will exist ] they finish transmitting those discernment — I will come out. 

[0012] This technique is used for discernment of only a tag. That is, there is only a single 
read channel. This system cannot be written in a tag. 

[0013] If a reader (base station) is shown simultaneously RF discernment tag of 
[explanation of trouble of Prior art] plurality, a tag will collide mutually. Response of 
easiest RF discernment reader- (l) The nearest tag in RF field is identified, or it is (2). It is 
identifying no tag in RF field. Another approach which identifies two or more tags in RF 
field is to carry out actuation prohibition of the tag which the tag itself is repeatedly 
identified after the random time delay during those transmissions as mentioned above, 
and follows a success of reception by the reader. 

[0014] This approach must be optimized about the number of anticipation tags in RF field. 
When there are few tags in RF field than the number of anticipation tags, this approach 
can become a low speed dramatically potentially. It is because the time delay between 
[ each ] tag read becomes longer than a necessary time delay. When there are more tags in 
RF field than the number of anticipation tags, this approach becomes a low speed 
dramatically again. It is because a base station requires time amount for read processing of 
two or more tags. A protocol must be re-started in these cases. When extreme, a base 
station may be unable to identify the tag in RF field. 
[0015] 

[Problem(s) to be Solved by the Invention] The 1st object of this invention is to offer the 
improved radio frequency tag discernment system. The 2nd object of this invention is to 
offer RF discernment protocol which identifies the tag item of the number of the 
arbitration in RF field by the shortest time amount. The 3rd object of this invention is to 
offer the improved radio frequency tag discernment system which identifies and collects 
information from two or more tags which transmit a RF signal simultaneously. 
[0016] 

[Means for Solving the Problem] In order to identify many tags in RF field of a base station, 
new adaptation of the tree branching algorithm applied to the (radio frequency RF) tag 
technique is used for this invention. 

[0017] This invention uses the tree branching algorithm which discriminates one tag from 
from among two or more tags in RF field. After one tag is identified, the identified tag is 
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put on a data-exchange condition, and a base station can access data from tag memory by 

the activity of the information which identifies a tag. 

[0018] 

[Embodiment of the Invention] Drawing 1 is the multiplex-radio-communication frequency 
discernment system 100. A block diagram is shown. Base station 110 Antenna 140 It 
minds and is RF signal 130. RF-ID tag 120 It transmits. Base station 110 It is a base 
station 110 simultaneously. RF-ID tag 120 of a large number which communicate New 
algorithm 300 used in order to make read possible It performs. When each of an RF-ID tag 
(121-125) receives a command, these tags answer, and it is a base station 110. A RF signal 
is returned. Algorithm 440 also with new each of a tag (121-125) It performs. 
[0019] Drawing 2 is a base station 110. A block diagram is shown. A base station design is 
the base memory 220. It contains. Base memory 220 Activity data and identification 
information of an RF-ID tag which may exist in RF field (tag number) It is used for 
maintenance. Base memory 220 The special command structure used for the 
communication link with an RF-ID tag is also memorized. In the good example, the new 
command structure for tag group selection is also included. Such group selection structures 
are United States patent application by the outside of C.Cesar, (name: "SYSTEM AND 
METHOD FOR RADIO TREQUENCY TAG GROUP SELECT"; September 9, 1994 
application) It is indicated. 

[0020] Base logic 230 Base station algorithm 300 The digital design which can be 
controlled and performed is included. Base logic 230 Base station 110 Attached antenna 
140 It is the base RF front end 240 in order to mind and to transmit and receive a RF 
signal. It uses. 

[0021] Two or more RF-ID tags and base stations 110 The protocol is based on the protocol 
which has the input of a new component, the sets of a special command, those structures, 
and a tag condition and by which tree branching was carried out. 

[0022] Drawing 3 is the base station algorithm 300. A flow chart is shown. After a base 
station is turned on, the radio frequency field reaches fixed power level. (310) . It is a base 
station 110 within the limits of the distance which this power level determines. Tag 120 It 
can communicate. Base station 110 These tags 120 that can communicate It is said that it 
is in RF field. This communication link is a base station 110. If it becomes off, it will 
disappear. (320) . 

[0023] RF signal 130 Time of being an active state (312) the special set of a discernment 
command - base station 110 from - RF-ID tag 120 It can take out. (330) . case where a 
discernment command is not taken out namely, transmitted (332) And RF signal 130 
Active state (namely, the power level, 312) it is - a case - a base station - an idle state - 
becoming - (340) . 

[0024] When a discernment command is taken out namely, transmitted (330) A reply 
signal is an RF-ID tag. It is returned from 120. (350) . a reply signal - RF-ID tag 120 from 
case where it is not returned (352) a base station - a discernment command - 
retransmitting a message - (330) Or it will be in an idle state. (340) . 

[0025] Base station 110 Sent-out discernment command (330) RF-ID tag 120 When 
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answering (350) Inspection is conducted further. Base station 110 It is returned from a tag. 
(response) When a signal is identified (360) Identified tag (360) A base station application 
command can be transmitted. (370) . Zero or one or more application commands can be 
transmitted. (372) . An algorithm is ended when there is no application command beyond it. 
(380) . 

[0026] Given tag 121 Base station 110 It is a tag 121 when it is the only tag corresponding 
to a discernment command (330). A signal is identified. 

[0027] Or transmitted base station 110 Discernment command (330) Two or more tags 120 
answer. (350) It may try. In this case, tag discernment (360) It fails. (362) . When it fails 
(362) Discernment command (minding 362 and 352) It retransmits a message. (330) . as for 
this process, one tag answers (350) up to - it is repeated. 

[0028] In the good example, an application command contains a read command, a write-in 
command, and a lock command, a read command - base station 110 an application data - 
tag memory 460 (refer to drawing 4 ) from " reading possible - carrying out " a write-in 
command - base station 110 an application data - tag memory 460 writing in - possible - 
carrying out - and tag memory 460 with a fixed lock command The writing beyond it to a 
location is prevented. 

[0029] In the good example, a discernment command contains a group select command and 
a group non select command. These commands are indicated by the United States patent 
application by the outside of the above-mentioned C.Cesar. At a good example, both of 
group select commands and group non- select commands are the next comparison. : Please 
.spread and twist that it is equal etc. and take notice of the smaller thing for which size 
**** can be performed more. Furthermore, other two discernment commands' The fail 
command and the retransmission-of-message command are contained in this good example. 
For a fail command, two or more tags are base stations 110 at once. It transmits. ( drawing 
4 ) Condition counter 432 (every [ 1 ]) It is sent out by the base station when an increment 
is carried out. (Please refer to 362 of drawing 3 ) . A retransmission of- message command is 
the condition counter 432. (every [ 1 ]) A decrement is carried out. 

[0030] Drawing 4 is typical RF-ID tag 120. It is the block diagram of a good example. Each 
of an RF-ID tag is tag ANTANA 410 used for reception and transmission of a RF signal. It 
contains. A tag antenna is tag system 450. It connects. Tag system 450 The tag RF front 
end 420, tag logic 430, tag algorithm 440 and tag memory 460 It has. Tag RF front end 420 
It uses and a RF signal is the tag logic 430. And tag algorithm 440 It changes into DC 
electrical potential difference which upgrades and transmits information and a command 
to a tag. Tag logic 430 Four main components- (a) The random number generator 431 and 
(b) 8-bit up-and-down condition counter 432 (c) Command decode logic 433 And (d) Status 
register 434 It contains. Status register 434 An activity of the condition of a tag is possible 
for a value. (510 of drawing 5 ) Discernment (530 of drawing 5 ) And the data exchange 
(560 of drawing 5 ) It is shown whether it is ****** of a condition. A random number 
generator is the up-and-down condition counter 432. It is used for generation of the true 
random number used in order to notify an increment or carrying out a decrement to an 
RF-ID tag every [ 1 ]. command decode logic 433 Base station 110 from - the special 

7/13 • 



Patent Number : 301 7995 



commands set transmitted is decoded. Tag algorithm 440 Even when trying for two or 
more tags to communicate to a base station and coincidence first, all the tags in RF field 
are identified using the new tree branching technique. 

[0031] Since it is assumed that each of a tag has the minimum information, it does not 
recognize existence of other tags in RF field, a tag " base station 110 from - it does not 
transmit except answering enquiry. Base station 110 At least one discernment command 
when a reference is made is a tag 120. Since all tags answer simultaneously when 
transmitted, it interferes in those transmission mutually. In this case, the result received 
in the base station is the collapsed data set. (Please refer to the inequality 362 of 
discernment of drawing 3 ) . The object of a tag algorithm is a base station 110. It is 
constituting the transmission from a tag and setting in order tidily so that it may succeed 
in reception of data. 

[0032] At drawing 5 , tag algorithms are three conditions. • (l) Condition which can be 
worked (510) (2) Discernment condition (530) And (3) Data-exchange condition (560) It 
contains. There is a fixed command which can be recognized only in the specific condition. 
[0033] Tag memory 460 It is used in order to memorize all application datas and tag 
identification numbers. 

[0034] Drawing 5 is the RF-ID tag algorithm 440. A flow chart is shown. At a good example, 
it is RF-ID tag 120. When upgraded by the RF signal in RF field, it is RF-ID tag 120. The 
very thing will be in the condition which can be worked. (510) . (Please note being able to 
use the tag of an active state, for example, the tag which has onboard dc battery power, in 
the alternative example.) Since it is assumed that each of a tag has the minimum 
information, it does not recognize existence of other tags in RF field, a tag - base station 
110 from discernment command (330) (enquiry) It does not transmit except answering. 
For an RF-ID tag, it is RF signal 130. Base station 110 from which it separates from the 
field An activity will be suspended if transmission is suspended. 

[0035] Condition which can be worked (510) Tag 120 It is an initial state. At a good 
example, it is the condition (510) which can be worked. RF-ID tag 120 All transmission and 
responses about all discernment commands and application commands are heard. In the 
good example, a discernment command is a group select command, and an application 
command is a read command. Base stations are all the tags 120 in RF field, before it stands 
by between short time amount (100 - 300ms) after the power-up and a base station 
transmits other commands. It waits to be stabilized in the condition which can be worked, 
this standby term period " base station 110 from -■ RF subcarrier is sent out continuously. 
This is a tag RF front end. (420) It is carried out in order to maintain the power of a tag. 
[0036] Tag 120 Although all inner logical circuits are upgraded by the condition which can 
be worked, no tags are transmitted until it is ordered by the base station. 
[0037] Condition which can be worked (510) Only when a group select command is chosen 
with a tag, a tag is a discernment (ID) condition (530). It becomes, case (520) where a 
command is not received **** as for a tag, a group select command is received (520) up to 
-- it waits. ID condition (530) The thing which is the need is the tag 120 in RF field. It is 
because a base station may not know identification information. 
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[0038] Condition which can be worked (510) When it reads with a tag and a command is 
received, the tag is a data-exchange condition (560). It shifts. (512) . In this case, a tag 
transmits a positive acknowledge to a base station. In the good example, this positive 
acknowledge is data of 8 hits. This is possible when a base station already has discernment 
of the tag in RF field. 

[0039] ID condition (530) It is a tag as long as a tag condition counter is a predetermined 
value, (it is (like the tag number)) Returning identification information to a base station is 
continued. This value is 0 through a good example and this statement. 
[0040] Two or more tags are base stations 110 about information. When having 
transmitted, a base station is a fail command (540). It takes out. 

[0041] the tag in RF field - fail command (540) it is " the time ■ each tag - those condition 
counters 432 * (l) which carries out an increment every [ 1 ] following one of cases 
Condition counter 432 It has a larger value than 0. 

(2) Condition counter 432 A value is the random number generator 431 equally to 0. The 
value of the generated random number has a given value. In the good example, this value 
is 0. 

[0042] Condition counter 432 Please note that the tag whose value is not equal to 0 
suspends transmission. So, these tags are not transmitted at all until the decrement of 
those counters is carried out and they are set to 0. Because, it is a base station 110 with all 
future fail commands. Transmission is those condition counters, (as mentioned above every 
[ 1 ]) It is because an increment is carried out. even if they are not transmitting [ be / it ] 
these tags - still - ID condition (530) it is please also observe things. 
[0043] however, condition counter 432 a value - 0 " equal - and ID condition (530) it is - 
the time - these tags 120 It continues transmitting, after this transmission and these tags 
" the value of those random numbers - re-decision for example, "Roll" It carries out. 
These tags 120 When two or more are transmitting, it is a base station 110. It is a fail 
command (540) again. It sends out. At this event, it is the tag condition counter 432. The 
conditions which carry out an increment are applied again. 

[0044] Condition counter 432 As for a process, the tag of 0 is repeated for it until a value is 
set only to one. (542) . When it will be in this condition, there is no fail condition and a base 
station is the identification information of a tag. (tag number) It receives. And a base 
station is an application command. (550) (in the good example, this is a read command) It 
takes out and is the memory 460 of one tag under transmission. Inner suitable data are 
accessed, (it reads) . At a good example, this is the tag memory 460. Inner read command 
(550) It is 8 bytes of specified data in a location. 

[0045] After the data of one tag were read (550) Tag logic 430 It is a data-exchange 
condition about a tag. (560) It shifts, namely, a tag - ID condition (530) from - it separates 
and transmission of the identification information is suspended. In the state of the data 
exchange, get to know discernment of a tag, for example, a base station is a base station 
110. The application command of arbitration is soon taken out to the identified tag. (570) . 
In the good example, these application commands are a read command, a write-in 
command, and a lock command. 
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[0046] an alternative example - ID condition (530) from " in order to remove one of the 
tags " a base station - group non-select command (580) It can take out. In this case, a 
non-choosing tag is the condition which can be worked. (510) It is returned. 
[0047] Discernment already according [ all the tags of a data-exchange condition ] to a base 
station was successful. Only the tag of this condition answers a fixed command. From a 
base station, to a specific tag, data can be read, and it can write in or lock with the 
command to transmit. A tag stops at a data-exchange condition until it leaves RF field to a 
tag or predetermined time amount. In this case, only by the RF signal upgraded by the 
base station, a tag can be changed into the condition which can be worked and can carry 
out activation. 

[0048] Condition of not failing (544) It reads continuously and is a command. (550) Base 
station 110 after being taken out Retransmission-of-message command (540) It takes out. 
All tags carry out the decrement of those counters every [ 1 ] with a 
retransmission-of-message command. So, ID condition of having a counter with a value 1 
(530) Since it has a value 0, a tag is a base station 110 about those identification 
information. It returns. When there are two or more tag responses, the discernment 
process using an above-mentioned fail command is repeated. Retransmission-of-message 
command (540) When there is no tag response after being taken out, it tries in order that it 
will be transmitted to the tag in RF field, and at least one retransmission-of-message 
command will carry out the decrement of some tag condition counters and may make it 0. 
[0049] When there is still no response from every tag in RF field after at least one 
retransmission-of-message command is taken out, they are all the tags 120. Condition 
counter 432 0 (initial state) It is a group select command in order to reset. (590) It is 
transmitted, this group select command (590) more tags case these tags are new in RF 
field especially -- condition which can be worked (510) from - ID condition (530) It can be 
made to shift. These tags are data-exchange conditions. (560) Inside, it is a group select 
command. (590) It is not influenced [ to depend ]. 

[0050] At a good example, it is the tag condition counter 432. Base station 110 An 
increment is carried out only when transmitting a fail command. Similarly, it is the tag 
condition counter 432. Base station 110 A decrement is carried out only when transmitting 
a retransmission-of-message command. The number of the transmitted fail command and 
retransmission-of-message commands is counted, and when the number of a fail command 
and retransmission-of-message commands is equal, it is a base station 110. It judges with 
all the tags in RF field being identified. 

[0051] Drawing 6 shows the example of a multiplex item RF discernment protocol. This 
algorithm is two hardware on a tag. • 8*bit condition counter (432 S) Random number (l 
bit- 1 or 0) Generator (431 R) And command decode logic (433,605) It uses. 
[0052] First, the group (1-4) of a tag is made to shift to ID condition, and is those condition 
counters (S). It is set to 0. A group's low order set is returned to the condition which can be 
worked, without being chosen. Other low order groups are chosen before a discernment 
process begins. Only the tag chosen eventually is shown in drawing 6 . 

[0053] After selection, the following approach (please refer to drawing 3 and drawing 5 ) : 
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performed (l) Zero counters 432 The tag (1-4) of ID condition which it has transmits those 
ID. At first, all the selected tags are those condition counters (S, 432). It has a value 0. 

(2) Since two or more tags transmit, it is a base station 110. An error is received and it is a 
fail command (610,540). It transmits, fail command (610) un- the tag which has the count 
of 0 " all those counters 432 An increment is carried out. That is, they separate from the 
condition which can be transmitted, fail command (610) ****** (about [ which 
transmitted ]) the tag which has a count 0 - all - random number (431) It generates. The 
tag which rolls 0 carries out the increment of those counters, and is not transmitted. The 
tag which rolls 1 maintains a counter to 0, and tries retransmission of message. In this 
case, a tag 2 and a tag 4 are broadcast again. However, a tag 1 and a tag 3 are not 
transmitted. 

(3) The next tag transmission is performed. Since it transmits simultaneously, a tag 2 and 
a tag 4 are a base station 110. A collision signal is received. Therefore, base station 110 
Fail command (610) It retransmits a message to a tag. 

(4) The count of a tag 1 and a tag 3 is a fail command. (610) One increment is carried out by 
reception and it is set to 2. and a random number - 0 - rolling and fail command (610) 
Received (it has the condition counter of 0), (5) from which one increment also of counts of a 
tag 2 and a tag 4 is also carried out, and they are set to 1 this event - the condition counter 
value of tags 1-4 — un*" since it is 0, a RF signal is not returned to a base station. 
Therefore, if it will be in a time-out condition, it is a retransmission-of-message command 
(620,540). Since it is transmitted to a tag, the decrement of all the tag condition counters is 
carried out every [ 1 ]. 

(6) At this event, it is the condition counter 432 of a tag 2 and a tag 4. Since a value is 0, 
they retransmit a message, however, a tag 1 and a tag 3 — those condition counters - un— 
since it is 0, it does not transmit. 

(7) Since the tag 2 and the tag 4 were transmitted together, it is a base station 110. A 
collision signal is received. Therefore, base station 110 3rd fail command (610) It transmits 
to a tag. 

(8) Counter 432 of a tag 1 and a tag 3 One increment of values is carried out and they turn 
into a value 2. However,-431 random number rolled to 1 (R) And condition counter 432 in 
front of a value 0 The tag 2 which it has is broadcast again. "431 random number rolled to 0 
The tag 4 which has the condition counter value carried out one increment is not 
transmitted. 

(9) Base station 110 Since only ID of a tag 2 is received, transmission is a success, 
(un failing- 544) . Base station 110 Read command which has ID of a tag 2 (630,550) It 
transmits. Read command (630,550) When received correctly, the tag concerned is a 
data-exchange condition. (560) It shifts and is the data. (8 bytes) It transmits. 

(10) 2nd retransmission-of-message command (620,540) Read command (630,550) It is 
transmitted immediately after transmission. For a tag 1, a tag 3, and a tag 4, they are 
retransmission-of-message commands (620,540). After receiving, they are those condition 
counters 432. 1 decrement is carried out. Condition counter of a tag 1 and a tag 3 (S) It has 
a value 1 and is the condition counter (S) of a tag 4. It has a value 0. Therefore, only a tag 4 
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transmits. 

(11) Base station 110 Since only ID of a tag 4 is received, transmission is a success, 
(un-failing- 544) . Base station 110 2nd read command which has ID of a tag 4 (630,550) It 
transmits. When a read command is received correctly, a tag 4 shifts to a data-exchange 
condition, and it is the data. (8 bytes) It transmits. 

(12) 3rd retransmission-of-message command (620,540) Read command (630) It 
retransmits a message immediately after transmission. A tag 1 and a tag 3 are a 
retransmission-of-message command. (620) After receiving, one decrement of those 
condition counters is carried out, and they become a value 0. Therefore, both tags transmit. 

(13) Base station 110 A collision signal is received and it is the 4th fail command. (610) It 
transmits to a tag 1 and a tag 3. Random number rolled to 0 (R) One increment of counter 
values of a tag 1 is carried out. Random number rolled to 1 (R) Since a tag 3 has the same 
counter value 0, only a tag 3 transmits it. 

(14) Base station 110 Since only ID of a tag 4 is received, transmission is a success. A base 
station is 3rd read command (630) which has the ID. It transmits. When a read command 
is received correctly, a tag 3 shifts to a data-exchange condition, and transmits the data. 

(15) 4th retransmission-of-message command (620,540) Read command (630) It is 
transmitted immediately after transmission. Retransmission-of-message command 
(620,540) After reception, one decrement (S) of condition counters of a tag 1 is carried out, 
they are set to 0, and transmit a tag 1. 

(16) Base station 110 Since only ID of a tag 1 is received, transmission is a success also in 
this case. A base station is 4th read command (630) which has ID of a tag 1. It transmits. 
When a read command is received correctly, a tag 1 shifts to a data-exchange condition, 
and transmits the data. 

(17) Eventually, all the tags in RF field (1-4) are identified, and activation of the 
application of the arbitration which will be wanted if you want to perform a base station is 
enabled. The number of the transmitted retransmission-of-message command and fail 
commands this (4) Since it is equal, it can check. [ a base station ] 

[0054] 
[0055] 

[Effect of the Invention] According to this invention, information can be collected and 
discriminated from two or more radio frequency tags which transmit a RF signal 
simultaneously in RF field. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block diagram of a new radio frequency discernment system. 
[Drawing 21 It is the block diagram of a new base station used by this invention. 
[Drawing 3] It is the flow chart of the algorithm performed by the base station. 
[Drawing 4] It is the block diagram of new RF tag structure used by this invention. 
[Drawing 51 It is the flow chart of the good algorithm performed by each of two or more RF 
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tags. 

[Drawing 6] In order to enable the discernment and information access of two or more of 
RF tag which are simultaneously transmitted to a base station, it is drawing showing one 
example of how the description of this invention works together. 
[Description of Notations] 

100 Multiplex-Radio-communication Frequency Discrimination System 
110 Base Station 

120 RF-ID Tag 

121 RF-ID Tag 

122 RF-ID Tag 

123 RF-ID Tag 

124 RF-ID Tag 

125 RF-ID Tag 
130 RF Signal 
140 Antenna 
220 Base Memory 
230 Base Logic 

240 Base RF Front End 
300 Base Station Algorithm 
410 Tag ANTANA 
420 Tag RF Front End 

430 Tag Logic 

431 Random Number Generator 

432 Condition Counter 

433 Command Decode Logic 

434 Status Register 
440 Tag Algorithm 
450 Tag System 
460 Tag Memory 
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x - * » l>** i/WJU«*S:IB1t-r 6 7c «> (cffl ^ b *x 5 0 

[0 0 3 4] ElSteRFID^T/U^lJ X.M40 <D*h,E! 
£fj<-fo fi»ftiaifi«"Ctt. RFID*^120 j&SRF7>f — 
Krt CORFff-^-f C J; <9 y< 7 - T y 7 $ tt 5 t , RFID * ^ 1 2 
0 gflcfi»»^rtBtt*JC)fcS (510) o (ft#^^J^ 
(i, Stb^tffiw^^, fif«x.(i^-^^— K^y^y*** 

*sno ^b^aEgij=-e^K(330)(ra^) t^s^-rsj^ 

^fi^ff L4V^ 0 RFID^^fl, t> L-endSRFif #130 CO 

[0035] mm^mvtm (510)^^^120 <DWMki& 

XhZ> 0 A»ftS81fi«-ett, J£»BT«tttt(510) ORFID 
^i/120 l^t^M^^yKS^r^y v'a >^ 

tUT/y ^—>3 y^-^v Kfi^^ ^vy K 
T^fcSo *<0^17— Ty^ft, «VM*IB(100 

-300ms) W*>l^<*«U »«»36Sffi<Z5=i^> KSrSHS 
■rSmftcRF^ ^r— ^ K^(7)^-Cco^^l20 dsS»BT«Btt 
i"C$£t5»S:^o fl ^Oflf«BWIW1"b, Sftfc^llO 

70^jtex.i"RFtta:i^«E^iSw$nSo cjx^ »^REZ5>: 
h^y k (420) 7)^ ^<o«^arittt»-rsfca6tcfft)n 

[0 0 3 6] ^^'120 rt^itiDP v^^/^lHlSSfi^Ub^I 

!Btt«{ii>^i7-r y it's it* a*. * ^tegife^t- «t t) m 

[0 0 3 7] fSftprffi«ffi(510) <»9{fK-&*)#9^-? 

ttffi(530) C4 5o a^^KasSfBSixfc 1/^^(520) 
(cfi, ^^«^yu-^StR3-r^ K36S9Wt*ixS(520) 
*T*#o Q ID^ffi(530) dS^S^cofi, RF^^-y^Krt 
(7) * ^ 1 20 <0«fe53U W« «rS16^ ^ fci P> V *C # *> 3 

[0 0 3 8] 7£»^rt&|fcte(510) WmtlRSOa 

60) \Z.W<t1TZ> (5l2) Q 1(7)^, *^ttW&S«£g 

ifeS^aSlt-rSo ft»***«T?tt, :wMJ^f(i8 



(6) 



m*Wl 3 0 1 7 9 9 5^ 
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[0 0 3 9] ID#:fi(530) T\ ^ ^ttUB* ^>^*S0f3g 

Itt^S^ S±liJ^fi^ai^/u=i-v> K(540) 
-To 

[0 0 4 1 ] RF7 Kf^O^^^^ 7 ^^^^-^^ K 10 

(540) T-fc5<b#, ^-^^^^:tlb0^^ r >>'^432 

(1) Vtmti 0^*432 & 0 X <0 fc^Wfi^-TSo 

(2) m&*V>?tt2 OfS35SO*^L<a.o^^^» 

^7^431 «cJ:9*ricStt3lS:9^^A»<o«tdS 

So 

[0 0 4 2] WM*V>*432 G0fe^0(C^L<#^ 

^vyhx »tU^iiO (OiSHftt-eixb^JRffi^^v^ 

[0 0 4 3] L^L^^^s ^(S*^>-^432 0>«j*s 0 
iC^L< J.oID«ffi(530) T*fc5££\ rtbb^^^l2 

n^c7)^^i2o <D2i£i±&mm $*x*&>z>Wt&, mmm 30 

110 teWTfy^J /^vy K(540) ^^tUi"^o ^OB# 
£T\ *^tfc!g#*>'*432 SrJt^-rSft^HtWiffl 

[0 0 4 4] tkM*V>?432 Wfi^O^^lof 

ttf-#S£T% ^o-fe^ttRtKStts (542) 0 :o«i 
« (*^#-f§0 £^rrs 0 titsi^r7 p y^- 

v'a^-^K (550) (fi»^lll60»JT'ti, ^tU£trc& 

y46o pvnmwt?— pfrTf-tx-fz (mmz>)o & 40 
#*sa6«-o«:, ctut^^^y 460 rtco, k^9=» 

-e>K(550) t-jg£$nt, >ic&S8^-f 

[0 0 4 5] loO^^f- ^jftSKBtfetlfca (55 
0), 430 fi^&^-^SSMfcffi (560)iC 

»firT5. IP*>, ^ttlDttUB (530)^P>Bltt, -t<D« 

*y\z&m<DT7}) tr—fa >=t^^ K^ffit-m-r (57 
0) o ft»*jlJtW-ett, :nw^y^3y37 50 
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[0 0 4 6] {t#HiS^J"Cfi, IDJfcflg (530)*>£* ^CO 

[0047] ^-*X**W»<z>£Tto* ^ttRfc***) 

[0 0 4 8] ^y^^f/^ikm (544)fCj^V^"C^«9 3-^ 
>K (550);^m£;Jx*Lf£, SifeJgllO fWM^^^ K 
(540) Si36«3^vKtcJ:!9^r<o^^tt-ttt 

fc$<?>?$:#-fZ>ldtitm (530) Steffi 0 SrWi" 5 

cor% -en^wasutss^sifi^iio (cigiH-fSo 20 

ffl^Sf^S'J^nir^^^^ttSo H26«3^>'K (54 
0)^tU$tLfc^^^^^^^v^^, ^r^io 

So 

[0 0 4 9] iti ocoSi^jf 3^ v K*sfflStt 

£Ta>*^i20 oyJ^m**7>9 432 ^0 

K (590)^iiff SixSo :»^-7lR3^yK (59 

T*£rL^4§^lc(*, #JcSftpT«tttt (5lO)^bID«ffi 
(530) IC^t ^6Zt^T^5 0 inbW^^lif- 
^Sife^ffi (560)rt-C*i^— ^»« = "^^K (590)(C 

[0 0 5 0] A»ft*«t«-Ct±, ^^tt**f>^^432 
(iSife^l 10 ^7x^/^-7^ K*:5SfSi"5 t # tcico^. 
ii^-TSo fW]^{c, ^^H^ r >>^432 {ISiftSllO 

8ij*ixri^5ttiJSi--6« 

[oo5i] liiefi^fir^^^RFfijSij^D hn/^ij 

?r^:-r o I (7)7 yun y XA(j;^ 2 iw^- K*^ 

T: 8 fc'rx h^^7 ^ (432 ,S) 7^S(lt-'y 
h:lXtt0) ^^n^^A (431, R). M=^vyK 
(433,605) ^rfflV^So 



(7) 



30l7995f 
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[0052] mm^. ? y ? ^-^(i^ a) teimm^ 
[oo5 3] wsm, Tmoyjfm cm 3 &xim 5 

£tut^) ^»f^5: 

(1) 0(Di7 ^7^^432 ^^OID^^^^(l~4)fi^tL 
<b<MD£ri£{flJ-£o Sfrk mtRZtltz? yte^LX^ftb 10 
C0^^7^>^(S,432) tCffiO^Wi-5o 

(2) 2oi^±c?)^^^^H-r6/j^, gi&^llO 

— £§f§U ^^/Ua-^v K(610,540) ^m\tiT^ 0 

7x^f/^-7y K(610) (-ct^, ^0(7)^r)y [,^f 

6^^f^T^tbbO^^>^432 ^ti^5o SPo, 

(610) t-Jz'K C£ff Lfcte^^) ^^yFO^Wt 
?te^X7^¥J*Wt (431) ^ 0 0^p-/u 

^tn-^-r^^^^^^^^^otc^L, s^if^K 20 

L * if 1 * ^ 3 \±mt 

(3) vt(D? ymm&nt>tiz>o z ? 2jkx$$ y i&nn 

(4) ^^l&T^^ 3 hte^^-f/ua-^ K 
(610)<DS«*^J; lif#£*l/r 2^&<5o ^ttyy 
^-Mfe&SOMnz — ;H£o7x/f/U3^y K (610) 

ft Lfc~£(cJ; (O^W-^y^^ttS) 30 

(5) :wKf^, ^^iH(7)»^y^«otfc 

A7^Ftltt5^ = K (620. 540) ^ 

(6) r^WjS-C, ^^2^t>^^4^^tffi^7^ V^432 
t*ML^i/\ 40 

(7) z ? 2Rxi? y Afr-m^mmzicit^h, mwm 

110 fiW3l«#SrS{fi-5o J: or. gifc^llO Ji3# 
|«7x^f;U3^yK (610)^r^^iH«i-5o 

(8) fyiRiffysniJt^&m <om*im&& 

ti, i2C^So Lrt>U 1 ten— /u-T6 7>^Aic43 

1(R) ^WtOC7^mj^li^ r >>^432 

ttWaHt-TSo 0(cn-/ui-6^>^Aic431 t^J:«9 1 

v\ 

(9) gi&^HO tt^^2WIDC0^Srg«-r5^b, i£ff so 
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ttJ**r**>S (^:7^/U; 544) 0 Stfi^llO te? V 2 
<DID2rW-f 6^1t«9 K(630,550) £i£frr5 0 W 

Kf9 K (630 .550) L < $« ^tifc^, £0E 

*^l*^-*£»JKflg (560) i:riTL, ^(Df—fi (8 
h) SrSHS-TSo 

(10) 2#@GDffi&if V K (620, 540) iigt^^^^ 
>K (630 ,550) WiS«S«(^f $tl*o 
3»^^4lt K (620. 540) £ 

6o ^^i^r>*^^3^ffi^7^>^(S) tefii^L 

^^4<7>4ftffi^7^^^(S) ttfi0^*i"5o tot, * 

(11) SJft«110 te*^4<mD<^£§«i-5tf»k, it 
»f4ric3(j-C*i>5 (^^^U: 544) D gjft^HO 
4WID«r^-rS 2#@coK^f9 =*-e> K (630, 550) £i£ 

(12) 3#S<£>W]gHf K (620, 540) fifflJEl 9 
(630)(Oa6ffB:^(cSj||«$tb5 o ^l&tf*^ 

3^^jf=r^^K (620)SrSfSL^S, Wb^tti 

xv^f&imftztixmofctez* tot, pj^^s 

(13) mmmno itim^iit, 4#@»7x>f 

/Ua-v^K (610)£*^l&U<*^3tCi£{f-r5 o OtC 
*snt5>Stb5o l ten— v^-M&W) (ciJ: 

*y3&mc#v>?mo&&-tz>(»x% #y3tz 

(14) Stt&^llO f**^4 0X[D<O^£§{f^5a^ iH 

«ttric5&-ea>6o *»»tt-t<oiDSr*ri-5 3#ioHc* 

I9=3^^K(630) ^r^ffi-5o K#EL< 

(15) 4#BWS5SHt K(620,540) temfo*) 

vk(630) <Dmmw.&fcmm£in2>o w^-7yK(6 

20,540) g«*{C, ^^l(7^ffi*^v^(S)fil«5> 

(16) Sfl&^no fi^^i wiD^^rSffi-S^b, r. 

S4#BWttfti:>3-r^K(630) ^iUff-T^o i!^^^ 
^ V F7j*jE L < S« S ftfc4§£\ ^ ^ 1 fi^- ^ 

(17) RF7-f— /i^KrtW±T <7) ^^(1—4)755 

y&xfy ^4 >\s^-* ^ K<E>s&ris (4(c) ^ 

[0 0 5 4] 
[0 0 5 5 ] 
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